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sential; likewise, in the fermentation of silage, lactic acid is one of
the most important acids formed.
The fermentation of the sugars of fruit juices, particularly
apples, to form acetic acid, or vinegar, is of common use. The bac-
terium responsible for the oxidation of the alcohol, formed in the
initial step of fermentation, is called Acetobacter aceti. The organ-
ism is widely distributed in nature, which explains why fruit juices
sour quickly when exposed to the air. In the commercial manufac-
ture of vinegar, the juice is inoculated with a culture of the organ-
ism known as "mother of vinegar," a mass of organisms held to-
gether by the capsule which surrounds each cell.
Butyric acid is formed by the action of certain sporeforming
anaerobic bacteria on carbohydrates. These organisms are preva-
lent in soil; so there is ample opportunity for them to contaminate
most food materials. Butyric acid imparts a disagreeable odor to
the medium in which the organisms are grown, and for that reason
is of economic significance. The spores of the organism enable it to
resist heat which usually kills other forms of bacteria. Bacteria
which form lactic acid and acetic acid inhibit the growth of butyric
acid bacteria, but both lactic and acetic bacteria are killed by heat;
this permits the growth of butyric acid bacteria which are found in
canned peas, beans and corn, milk, and in milk products where the
flavor produced is totally undesirable. The butyric acid bacteria
may be used, however, in certain industrial fermentation processes
in which the by-products of the organism are desired. Other anaero-
bic organisms similar to the butyric acid bacillus are able to pro-
duce butyl alcohol from starch.
Other acids, such as citric, formic, oxalic, fumaric, and valeric
are produced by the action of various microorganisms on car-
bohydrates.
Fermentation of Lipids. The lipids, as a general rule, are not
acted upon by the enzymes of bacteria. Hydrolytic changes do occur
in some of them, notably butter, where the enzyme lipase causes
the conversion of butterfat into glycerol and fatty acids. These in
turn, particularly glycerol, may be converted into butyric acid and
related compounds which impart the rancid flavor found in butter
manufactured under insanitary conditions. The salt in butter in-
hibits the growth of these microorganisms and serves as a preserva-
tive.
Hydrolysis of Proteins. Proteins in the solid or colloidal
state cannot be utilized by microorganisms as a source of food;
consequently, they must be converted into simple substances which
are easily assimilated. Most proteins are decomposed by a series of
hydrolytic changes brought about by various types of micro-